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September 30, 1988 

Mr. Narindar Kumar 
Site Investigation and Support Branch 
Waste Management Division 
Environmental Protection Agency 
345 Courtland Street, N. E. 
Atlanta, Georgia 30365 

Date: 
Site Disposition: 

EPA Project Manager: &'@ 

Subject: Prelimi nary Reassessment 
Griffin Corporation Plant #2 
Valdosta, Lowndes County, Georgia 
EPA ID No. GAD0033 1 1248 
TDD NO. F4-8808-39 

Dear Mr. Kumar: 

FIT 4 conducted a preliminary reassessment of the Griffin Corporation Plant #2 in Valdosta, Lowndes 
County, Georgia. The assessment included a review of EPA and state file material, completion of a 
target survey, and an offsite reconnaissance of the facility and the surrounding areas. 

The Griffin Corporation Plant #2 was used to formulate a variety of agricultural pesticide dusts, 
granules and liquids from the early 1960's until January 1983. Sometime during the early 1960's a 
clay-lined impoundment approximately 100x100~4 feet was constructed to hold wastewater from 
the facility's pesticidelherbicide manufacturing process. Representatives of the company indicate 
that the impoundment was not used after November 19, 1980. Various analyses submitted by the 
facility indicated that the wastewater in the impoundment and sludge in the bottom of the 
impoundment were contaminated with small amounts of pesticides and herbicides. Several 
unsuccessful attempts were made to  properly close the impoundment. In 1985, the facility retained 
a consulting firm to  develop and implement a closure plan for the impoundment (Ref. 1). The 

(current status of the impoundment is  unknown. 

Valdosta is located in Lowndes County in south-central Georgia. This area is in the Coastal Terrace 
region of the Coastal Plain Physiographic Province. Central Lowndes County consists of a sequence 
of water-bearing sands, confining clays and porous limestones. In descending order, this sequence is 
composed of undifferentiated sediments, the Miccosukee Formation, the Hawthorn Formation, 
Suwanee Limestone and the Ocala Limestone (Ref. 2,3, p.6). 

Undifferentiated sands and gravel underlie the area. These sediments have a similar lithology to the 
underlying Miccosukee Formation. Due to this similarity, these two stratigraphic units are combined 
to attain a maximum thickness of about 100 feet. The Miccosukee Formation consists of vari-colored 
clayey sand, clay, silt, and gravel (Ref. 3, p. 9). These sediments have a shallow layer of fine to coarse 
sand overlying a sandy clay. The clay unit is limonitic and mottled and contains finely disseminated 
phosphate grains (Ref. 2). 
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The Miccosukee Formation is underlain by the Hawthorn Formation (Ref. 6, p. 9). The Hawthorn 
Formation of Miocene age i s  less than 175 feet thick in the site area. The unit consists of pale to dark 
green, phosphatic, clay, sand, and limestone. The upper part of the formation is predominantly 
composed of clays and i s  the upper confining unit for the principal artesian aquifer. The lower part is 
a brown, cherty, sandy, highly porous limestone. The formation i s  less than 175 feet thick in the 
Valdosta area. The Hawthorn unconformably overlies the Suwanee Limestone, except in area where 
the Hawthorn has been eroded away or breached by sinkholes (Ref. 3, p. 8). 

The Suwanee Limestone is white to cream, sandy, phosphatic, crystalline and porous. The Suwanee 
ranges from 100 to 200 feet in thickness (Ref. 6, p. 8). To some extent, the Suwanee interfingers with 
the overlying Hawthorn clastics (Ref. 4). The Ocala Limestone underlies the Suwanee Limestone (Ref. 
6, P. 6). 

The Ocala Limestone is  cream to white, sandy, fossiliferous, and porous. The Ocala ranges from 350- 
700 feet in thickness. The porosity of this limestone is greatest at the interface with the overlying 
Suwanee Limestone (Ref. 6, pp. 5, 8). The Ocala Formation is underlain by over 500 feet of less 
permeable limestones (Ref. 6, p. 6). 

A karst topography dominates the Valdosta area marking the landscape with sinkholes and sinkhole 
lakes. Circulating groundwater dissolves the limestone, forming numerous solution openings, 
cavities, and caves. The solutioning process decreases support for overlying sediment to  the extent 
that collapses occur at the surface, hence forming sinkholes and sinkhole lakes (Ref. 3, p. 10). In 
areas where the Hawthorn Formation has been breached by sinkholes and sinkhole lakes or eroded 
away, the surficial aquifer and the underlying principle artesian are likely t o  be hydrologically 
connected (Ref. 3, pp. 8,10). Although the site is generally located in a karst area there are no karst 
features (sinkholes) located within three miles of the site (Ref. 8). 

The main water-bearing unit in  the area is  the principle artesian aquifer. The aquifer furnishes 
almost all the water for domestic, commercial, industrial, agricultural, and municipal use (Ref. 3, p. 
10). Water in  the aquifer is under artesian pressure and in  some areas the pressure i s  sufficient to  
produce f lowing wells. The water level i n  the  aquifer is affected by precipitation, 
evapotranspiration, stream stage, and pumping (Ref. 5). The average annual precipitation is 48 
inches (Ref. 2). 

The groundwater level is primarily controlled by local recharge. The principle artesian aquifer 
receives recharge from rivers, ponds and lakes where the water flows through sinkholes or infiltrates 
through permeable lake bottoms. North of Valdosta, the aquifer receives a large amount of water 
from the Withlacoochee River where the river flows into a sinkhole (Ref. 3, p. 11). Recharge to the 
aquifer from the river is approximately 70 million gallons per day (Ref. 6). 

The water needs for the Valdosta area are supplied by private shallow wells drilled into a water- 
bearing sand, and by deep artesian wells drilled into the underlying limestone. The shallow wells 
range from 30 to  60 feet deep and yield sufficient water for domestic and small-farm use (Ref. 2). 
 he-deep wells are utilized by private and municipal sources and range from 190 to  400 feet in 
depth. ~ h e s e  deep wells are drilled into the principle.artesian aquifer ( ~ e f .  2, 5). 

NUS CORPORATION 
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The city of Valdosta is served by a municipal system consisting of nine deep wells drawing from the 
Upper Floridian aquifer. The closest city well is approximately 3.5 miles northeast of the site (Ref. 7, 
8) The well is 350 feet in  depth, and the aquifer is  encountered at approximately 200 feet (Ref. 9). 
The Valdosta water system serves approximately 14,500 connections (Ref. 9,lO). 

, Residents not served by the municipal water system obtain their water from private wells. A house 
count shows that approximately 310 homes within the 3-mile site radius rely on private wells for 
potable water supplies (Ref. 8). However, only 20 percent of these wells are drawing from the 
surficial aquifer, which is the aquifer of concern (Ref. 1 1). The total population served by the surficial 
aquifer, within a 3-mile radius of the site, is 236 (20% of (310 residents x 3.8) ). The nearest private 
well i s  located approximately 1,200 feet north or the site. 

Surface water at the site drains southeastward into Mud Swamp, a large, freshwater wetland (Ref. 6, 
7). The swamp is located approximately one-half mile southeast of the site and may be the habitat 
for several threatened or endangered species. 

Based on the above, referenced information and the enclosures, FIT recommend no further remedial 
action be planned for Griffin Corporation Plant #2. If you have any questions regarding this site, 
please feel free to  contact me. 

Very truly yours, Approved : 

Donnie McCurry 8 
Project Manager 

Enclosures 

C.C. Mario Villarnarzo 

Enclosures 

NUS CORPORATION 
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RECONNAJSSANCE CHECKUST FOR HRS2 CONCERNS 

Instructions: Obtain as much 'up front' information as possible prior to conducting fieldwork. 

Complete the form in as much detail as you can, providing attachments as necessary. Cite the source 

for all information obtained. 

City, County, State: 

EPA ID No.: 
' /  - 

Person responsible for form: k 
Date: 

Air Pathway 

Is the AOC a d e  source aquifu according to Safe Drinking Water Act? (i.e. is the site located in 

Dade, Broward, Vdusia, Putnam, or Flager County, Florida) A) 



Surface Water Pathway 

Are there recreational areas, umitivi environments, or human food chain targets (fisheries) along 

Is there waste or contammated soil onsite at 2 fwt  below land surface or higher? - 4 ~ ,, 
1 $ - / /'+ "4 

v r ;  '.; -1 ' dd i d  c ( /; - ' j e  < 1 ,G 
Is the site acckble to non-employd (workers do a count)? i, ,---- - - , : ), ?,  , , 

Are th'ue bamen to travel (e.g., a river) within one mile? 



Potential Hazardous Waste Site 

Site Inspection Report 



Site Inspection Report 
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- Reference No. 1 - 

PRELIMINARY ASSESSMENT COVER SHEET 
GRIFFIN CORPORATION PLANT #2 

GAD00331 1248 

The G r i f f i n  Corporat ion P lan t  #2 was used t o  formulate a v a r i e t y  o f  
a g r i c u l t u r a l  p e s t i c i d e  dusts, granules and 1 i q u i d s  from the  e a r l y  1960's 
u n t i  1  January 1983. Sometime du r ing  t h e  e a r l y  19601s, a c lay-1  ined impoundment 
approximate ly  100' x 100' x 4 '  :./as cons t ruc ted  t o  ho ld  waste water f rom the 
f a c i l i t y ' s  p e s t i c i d e h e r b i c i d e  manufactur ing process. Representat ives o f  
the company i n d i c a t e  t h a t  the impoundment was n o t  used a f t e r  November 18, 
1980. Various analyses submitted by  the  f a c i l i t y  i n d i c a t e  t h a t  waste water 
i n  the  impoundnent and sludge i n  the  bottom o f  the  impoundment a re  contaminated 
w i t h  smal l  anounts o f  p e s t i c i d e s  and herb ic ides .  The f a c i l i t y  has r e t a i n e d  
a c o n s a l t i n g  f i r m  (BCM o f  Albany, GA) t o  develop and implement a c losu re  p lan  
f o r  the  impoundment. A reverse osmosis u n i t  i s  c u r r e n t l y  be ing  used t o  
decontaminate water i n  t he  impoundnent. A meeting between rep resen ta t i ves  
o f  t h e  G r i f f i n  Corpora t ion  and t h e  tPD i s  scheduled f o r  t he  week o f  May 6-10, 
19b5 t o  d iscuss  c losu re  o f  t he  impoundment. 

The sub jec t  impoundment i s  l i n e d  w i t h  c lay ,  b u t  a p o t e n t i a l  e x i s t s  f o r  
leakage o f  p e s t i c i d e  and h e r b i c i d e  wastes i n t o  shal low ground water. 

The s i t e  i s  l oca ted  approximat ley 1/4 m i l e  nor thwest  o f  a l a r g e  swamp 
which may be h a b i t a t  f o r  several  endangered species. The area around the  
s i t e  i s  sparse ly  populated. 

The s i t e  i s  assessed a "medium" p r i o r i t y  f o r  a S i t e  Inspec t i on  because 
o f  t he  t o x i c  na tu re  o f  t h e  waste, because i t  i s  s to red  i n  an impoundment i n  
an area having sha l low ground water,  and because o f  the  p r o x i m i t y  o f  the  s i t e  
t o  a s e n s i t i v e  ecosystem. 



II. SlTE NAME AND LOCATION 
0 1 SITE NAME I L ~ .  c- w dexmnm nrrw  of uel 02  STREET. ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER 

POT ENTlAL HAZARDOUS WASTE SITE 

8EPA PRELIMINARY ASSESSMENT 
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f o r  1.5  m i l e s  and t u r n  l e f t  (south)  on Rocky Ford Road. Proceed 1/2 m i .  P lan t  
i s  on t h e  l e f t  (eas t )  s ide  of t h e  road. 
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c u r r e n t l y  working w i t h  t h e  Remedial Ac t i on  U n i t  o f  t h e  Georgia EPD t o  s a t i s f a c t o r -  
a l l y  c lose  t h e  im~oundment. 
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Ill. WASTE TYPE 

C A SOLIO : E SLURRY - e POWDER FINES X F  LIQUID 
XC SLUDGE G GAS 

- -- -- 

CATEGORY 1 SUBSTANCE H A M  I 0 1  GROSS AMOUNT 102 UN~T OF MEASURE~ 0 3  COMMENTS 

I U U W * ~  d HW* awnnmr 
-UU M M-.~II 

gal . xw 300,000 
CUBIC YARDS 

I I I 

PSO PESTICIOES 1 300,000 1 gallons I pesticide contaminated waste 

X A TOXG 1'1 E SOLUBCE J I mGnLV VOLATILE 
L2 B CORROSIVE L F INFECTIOUS 5 J EXPLOSIVE 
L' c RADIOACTIVE c G FLAMMABLE K REAcnvE 
X D PERSSTENT - n WITABLE - L INCOMPATIBLE - M NOT APPLCABCE 

- 

SLU S ~ D G E  

OLW OILY WASTE 

SOL SOLVENTS 

OCC I OTHER ORGANIC CHEMICALS 1 I I water and. sl udg 
IOC I INORGANIC CHEMICALS 

- - - -  

I 

ACD I ACIDS I I I 
0AS I BASES I I I 
MES I HEAVY METALS 

V. HAZARDOUS SUBSTANCES ~ s ~ ~ n s ~ m m ~ . o r m r c ~ w ~ ~ s ~ s ~  

11 CATEGORY 02 SUBSTANCE NAME 0 3  C I S  NUMBER 

PSD I aldrin 1 309-00-2 
PSD atrazine 

0 4  STORAG001SPOUL kYTnOO 1 0 5  CONCENTRATION I ggEm:g 
impoundment 10.1 - 1.7 1 ppm 

PSD I BHC (all isomers) 
PSD 1 he~tachlor 

PSD orouch1 or 999 1 imooundment 18~9-5550.0 1 p ~ m  
999 1 impoundment 

PSD chlordane 
PSD mi rex 

. I 

FCS I I i FDS I I 
41. SCURCES OF INFORMATION ICI* s ~ c ~ ~ a ~ n .  o . t l u * * r .  s ~ m ~ r r r ~ s  recans I 

14.4-4330.6 ppm 

999 I imooundment 
76-44-8 I impoundment 

V. FEEDSTOCKS i s ~ r o o r a .  a c a - r u  - 

Memo from Shirley Maxwell to George Morris dated January 12, 1984 - attached, memo 
from Shirley to Terrell Rooks dated July 18, 1984 - attached. 

57-74-9 
999 

CATEGORY 01 FEEDSTOCK MAME , 

FOS 

FDS 

FOS 

7.6 
0.0 - 0.1 D ~ r n  

p pm 
impoundment 
imooundment 

0 2  CAS NUMBER 

I 

1.0 
0.5 

ppm 
Q ~m 

02 CAS NUMBER CATEMRV 

FDS 

FOS 

0 1  FEEDSTOCK N M  

FOS I 



POTENTIAL HAZARDOUS WASTE SITE I. IOLNtlFlCATlON 1 
PRELIMINARY ASSESSMENT 0 I STATE 02 Y E  N U U Y R  \3/EPA PART 3 - DESCRlP,ON OF HAZARDOUS CONOl,ONS AND INCIDENTS ' 248 ' 

It. HAZARDOUS CONDITIONS AN0 INCID€NTS 
0 1 A GROUNDWATER CONTAMINATION 02 C OBSERVE0 (DATE: ) d(POlENTlM OAUK~EO 
03 POPULATION POTENTIALLY AFFECTED: .Un known 04 NARRATIVE DESCRIPTION 

I 

Impoundment con ta in ing  var ious  p e s t i  c ides  may be 1 eaking contents i n t o  groundwater. ! 

01 7 B SURFACE WATER CONTAMINATION 02 E OBSERVED (DATE i 3 POl€NTUL ALLEGED 
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION 

0 1 C C. CONTAMINATION Of AIR 02 OBSERVED(DATE. ) 0 POTENTIAL Z AUEGED 
03  POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPnOFJ 

01 O 0. FIRUEXPLOSIM CONDmONS 02  C OBSERVED (DATE. 1 POTENTIAL G ALLEGE0 
03 POPULATlON POTENTIALLY AFFECTED. 04  NARRATIVE DESCRIPTION 

01 Z E. DIRECT CONTACT 02  fl OBSERVED (DATE. ) C POTENTIAL L ALLEGED 
03 POPULATION POTENTIALLY AFFECTED. 04  N M U U T M  MSCRIPMN 

0 1 I( F CONTAMlNATlON OF SOIL - 02  0 OBSERVED (DATE: I XI POTENTIAL Z ALLEGED 
03 AREA POTENTIALLY AFFECTED: 

l4crer/ 
04 NARRATIVE OESCRlPTlON 

Pes t i c i des  i n  impoundment may have contaminated s o i l  around edge of  impoundment. 

01 ;I: G DRINKING WATER CONTAMINATKm 02  L: OBSERVED (DATE. ) 0 POTENTIAL El ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRYIlWN 

0 1 '- H WORKER EXWSURD*UURV ' 0 2  C OBSERVED (DATE. ) OPOTENTIU GALLKiED 
0 3  WORKERS POTENTIALLY AFFECTED: 04  NARRATIVE DESCWTION 



II. HAZARDOUS CONDITIONS AND INCIDENTS C-I 

POTENTIAL HAZARDOUS WAS1 E SITE 
PRELIMINARY ASSESSMENT 

I 01 0 J DAMAGE TO FLORA 
04 NARRATIVE DEscRlPnm 

I. IDENTlFlCAnON 
01 STATE 02 m Nuum3 

0 1 G K.  DAMAGE TO FAUNA 02 G OBSERVED (DATE: I 0 POTENTIAL 13 U G E D  
04 NARRATIVE DESCRIPTION rmcum n m * u  or s o u m s ~  

I SEpA PART 3 - DIESCRWTION OF HAZARDOUS CON0,ltONS AND INCIDENTS - 100w48 

0 1 C L CONTAMINAllON OF FOOD CHAIN 
04 NARRATIVE DESCRIPTION 

02 G OBSERVED (DATE: ) 0 WTENTIAL C AUEGED 

01 C M. UNSTABLE CONTAINMENT OF WASTES 02 C OBSERVED (DATE: ) 0 POTENTIAL 3 ALLEGED 
rSc** "",OW s t n s n g  9ulY*.lrg a m 1  

03 W W U T l O N  POTENTIALLY AFFECTED: 04  NARRATIVE MSCRIPTON 

01 P N. DAMAGE TO OFFSITE PROPERTY 
04 NARRATIVE DESCRIPTION 

02 G OBSERVED (DATE: OPOTENTIM a ALLEGED 

I 01 C: 0 CONTAMINATION OF SEWERS. STORM DRAINS. WWTPa 02 O OBSERVED (DATE. ~~~ 0 ALLEGED 
04 NARRATIVE DESCRIPTION 

0 1 Z P ILLEGAUUNAUTHORIZED DUMPlNO 
04 NARRATIVE DESCRIPTION 

02 C OeSERVEO (DATE. ) UPOTENTIM 0 ALLEGED 

05 DESCRIPTION OF ANY OTHER KNOWN. POlENlW. OR AU.EGED HAUROS 

NTS 

The G r i f f i n  Corporat ion i s  c u r r e n t l y  working w i t h  the Remedial Act ion Un i t  o f  the 
Georgia EPD t o  a t t a i n  c losure of the impoundment i n  accordance w i t h  the Georgia Rulc 
f o r  Hazardous Waste Management. 

I 
V. SOURCES OF INFORMATION rc~tr - w-.r. o . st*.-. sr.p*nuvur,  ramnr l  

L e t t e r  from the G r i f f i n  Corporat ion t o  Tom Westbrook (GA EPD) dated 4/15/85 - a t tac l  







APR 18 1985 

WEDIAL ACTIONS UNIT 

April 15, 1985 

Thomas M. Westbrook 
Department of Natural Resources 
Environmental Protection Division 
3420 Norman Berry Drive, 7th Floor 
Hapeville, GA 30354 

Dear Mr. Westbrook: 

The purpose of this letter is to document our phone conversation held 
on April 15, 1985. 

Griffin Corporation has retained BCM of Albany, Georgia to help us 
develop and implement a closure plan for our CERCLA impoundment. 

We have tentatively set a date of May 8-10 for a preliminary meeting 
to be held at your offices. I will call you on April 19 to finalize 
the date and time. 

Sincerely, 

. Jim Workman 
Quality Control/Environmental 
Manager 

GRIFFIN A G  PRODUCTS CO., INC. 
Post Office Box 1847 Voldosta. Georgia 31603.1847 !912! 222-8625 





$epmfmerrf of ydural pieemrm 
ENVIRONMENTAL PROTECTION OI VISION 

JOE 0. TANNER 
2 7 0  WASHINGTON STREET S W 

Comm~sr~oner 
4TUNTA GEORGIA 30334 

MMORANDUM 

TO : George Morr i s  
# - 

<,-, ' 
FRCM : S h i r l e y  Maxwell ' 

January 12,  1984 

SUBJECT: G r i f f i n  Corpora t ion , ,Valdos ta  
Closing of P e s t i c i d e  Waste S torage  Impoundment 

Comments : 

1)  L e t t e r  of 2/16/83 
Note t h a t  t h e  company proposed t o  evapora t e  t h e  pond l i q u i d  l a y e r ,  
and send t h e  r e s u l t i n g  s ludge  t o  a  Hazardous Waste S i t e .  They 
t h e r e f o r e  know t h a t  t h e r e  i s  a  p e s t i c i d e  r e s i d u a l ,  and we should - 
l e a r n  what t h a t  i s .  

One lab .  s h e e t  (undated ,  u n i d e n t i f i e d )  on s ludge  showed h igh  
At raz ine  ( 6 6  ppm), and Propachlor  (248 ppm). Another o l d  l a b .  
r e p o r t  showed a t o t a l  of LO ppm of mixed p e s t i c i d e s  i nc lud ing  
Chlordane (1.04 ppm), Lindane (0.4 ppm), BHC (7.16) and H i r e x  
(Kepone) (0.53 ppm). A t h i r d  r e p o r t  showed 2 ,  4 D  a t  7 ppm which 
was no t  confirmed by t h e  r eques t ed  r e t e s t .  

2 )  L e t t e r  of 11/17/83 
They c e r t i f y  t h a t  no t i n d a n e  was e v e r  depos i t ed  a t  t h e  s i t e ,  y e t  a  
lab.  r e p o r r  showed 0.406 ppm, and a  t o t a l  of 7.572 ppm of a l l  t h r e e  
isomers. o f  Lindane . 

3 )  L e t t e r  of 12/16/83 
I o b j e c t  to  t h e  s ta tement  i n  t h e  l ab .  r e p o r t  t h a t  pond water  was 
sub jec t ed  t o  an E x t r a c t i o n  Procedure. It sugges t s  u n f a m i l i a r i t y  
w i t h  t h e  test method, and needs an  exp lana t ion .  

Add i t iona l ly ,  t h e  s t a t emen t  " T i t l e  40, p a r t  261" is n o t  s u f f i c i e n t  
i d e n t i f i c a t i o n  of  t h e  method. (Two procedures  were pub l i shed ) .  

4 )  We know noth ing  about  how they c o l l e c t e d  t h e  s i n g l e  sample they t o o k ,  
o r  how o l d  it was, o r  where i t  was taken;  and we a r e  i n t e r e s t e d  i n  
o r g a n i c s  which a r e  s e n s i t i v e  t o  handl ing.  



Page Two ( 2 )  
G r i f f i n  Corp, 
Jan.  12, 1984 

Conclusions: 

This  impoundment conta ined  unknown p e s t i c i d e s ,  some of which a r e  l i s t e d  
wastes (K032, K033, K097, D013, U142, e t c . ) ,  though depos i ted  be fo re  
RCEU. The s i t e  i s  a l s o  i n  t he  water  t a b l e .  

I n  my opin ion  we should not  make a  d e c i s i o n  based on one sample. We 
cannot  know whether i t  r e p r e s e n t s  t he  e n t i r e  s i t e .  I recommend 4 samples ,  
taken under s u p e r v i s i o n ,  preserved ,  and analyzed by another  l ab .  ( f o r  
v e r i f i c a t i o n )  f o r  t h e  fol lowing:  

A t  r a z  i n e  M i r e x  BHC A ld r in  
Propachlor  Lindane Heptachlor ,  
Chlordane 2 ,  4 D  Heptachlor  epoxide 

This  should not  be by EP. 

I propose t h a t  i f  t h e  t o t a l  p e s t i c i d e  l e v e l  i s  under 1 ppm they cou ld  be 
allowed t o  c l o s e  a s  reques ted .  Otherwise i t  may be a  CERCLA cand ida t e .  

The fo l lowing  suppor t ing  d a t a  a r e  a v a i l a b l e  from " ~ u a l ' i t ~  C r i t e r i a  For 
Water": 

Mirex 
Recommended water  l i m i t  0.00001 mg/1 

Lindane 
Rec. Drinking Water l i m i t  0.004 mg/l 

(human t o x i c i t y )  
0.00001 m g / l  
( f i s h  t o x i c  i c y )  

Heptachlor  
Rec. Water l i m i t  0.000001 mg/l 

Chlordane 
Rec. Water l i m i t  0.00001 mg/l,  known ca rc inogen*  

2 ,  4D 
Rec. D. W. l i m i t  0 .1  mg/l (human t o x i c i t y ) .  

These bioaccumulate.  

Add i t i ona l ly ,  BHC and Lindane have been banned by EPA. 

SM:jrh:0864M 
cc :  J .  Taylor  

H. Barefoot  
S. Xaxwell 

F i l e :  G r i f f i n  Corp. (R). 
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IL SURVEY OF LOWNDES COUNTY, GEORGIA 

. . 

By  Joe G. Stevens. Soil Conservation Service 

Fieldwork by Joe G. Stevens and Richard Gilbert, Soil Conservation Service 

United States Department Of  Agriculture, Soil Conservation Service, in  
cooperation w i th  the University of Georgia, College of Agriculture, 

Agricultural Experiment Stations 

,OWNDES COUNTY is in the extreme southern part  
Georgia. (See facing page.) Valdosta is the county seat. 
1975 the population of Valdosta was  about 38,000, and 
: population of Lowndes County was  nearly 60,000. The 
lnty has a total area of 324,800 acres, or  about 508 
:zre miles. - .---'.... . . - : .-- 
rhe ~ o b n t l ; " - i s ' ~ h ~ t h e ~ ~ o a s t a ~  -Terrace -regionvof ~th;? 
ite. The Little R i v k a n d  the ~ i t h l a % o & e - ~ i v e r  form 
: western boundaty. The AIapaha River (fig. 1) and 
2nd Bay Creek, together with Echols County, form the  
;ram boundary. Lowndes County is bounded on the  
rt?~ by Cook and Berrien Counties and on the south by  
srida. 

, 

eneral  nature of the county 
In  this section, general information about the county is  
;en. Climate; geology; physiography, relief, and 
zinage; water supplies; history and population; and 
rrning are described. 

Lowndes County has long, hot summers because moist 
,pica1 air from the Gulf of Mexico ~ers i s t en t ly  covers , 

zrea. Winters are cool and fairly short, with only a 
r e  cold wave that moderates in 1 o r  2 days. Precipita- 
2 is fairly heavy throughout most  of the year. Pro- 

:ged droughts are rare. Summer precipitation, mainly 
:?moon thundershowers, is adequate for all crops. 
'i'zcle 1 gives data on temperature and precipitation for  
e  survey area, a s  recorded a t  Quitman, Georgia, for the  
cod 1951-74. Table 2 shows probable dates of the fust 
e z e  in f2ll and the last freeze in spring. Table 3 pro- 
- e s  data on length of the growing season. 
I:. winter the average temperature is 52 degrees F, and 
2 average daily minimum is 39 degrees. The lowest 
.:?erature on record, 6 degrees, occurred a t  Quitman on 
::ember 14, 1962. In summer the a v e n g e  temperature 

E O  degrees, and the average daily maximum is 92 
C E ~ S .  The highest temperature, 106 degrees, was 
: c r i ed  on June 27, 1952 

Growing degree days, shown in table 1, are equivalent 
to "heat units." Beginning in spring, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a baie temperature (50 degrees F). The 
normal monthly accumulation is used to schedule singie 'or 
successive plantings of a crop between the last freeze in 
spring and the fmt freeze in fall. 

Of the  total a~~+~~~~cipitatio~-ALTinche3, or  60 per- 
cent, usually falls during the  period April through Sep 
tember, which includes the growing season fo r  most 
crops. Two years in ten, the April-September rainfall is 
less than 26 inches. The heaviest 1-day rainfall during the 
period of record was 5.37 inches a t  Quitman on hiay 3, 
1964. Thunderstorms number about 70 each year, 45 of 
which occur in summer. 

Snowfall is rare. In 96 percent of the winters, there is 
no measurable snowfall. The heaviest snowfall ever ob- 
served in 1 day was 3 inches. 

The average relative humidity in midafternoon in 
spring is less than 50 percent; during the rest of the year 
it is about 55 percent  Humidity is higher a t  night in aIl 
seasons, and the average at dawn is about 90 percent The 
percentage of possible sunshine is 60 percent in summer 
and 50 percent in winter. The prevailing winds are  
northerly. Average windspeed is- highest, 9 miles per 
hour, in March. 

Severe local storms, including tornadoes, strike occa- 
sionally in or near the county. They are short and cause 
variable and spotty damage. Every few years in summer 
or  autumn, a tropical depression or remnant of a hur- 
ricane which has moved inland causes extremely heavy 
rains for  1 to 3 days. 

Geology 

WILLIAM R. FUER, geologisf Soil Conservation Service, p r e p m d  
the information for this section. 

Lowndes County is in the  Coastal T e m c e  region of the 
State. The area has undergone geologic processes typic4 
of the lower Coastal Plain of Georgia The soiis on 
uplands formed in deep sedimentary sands and clays. Al- 

l 



lul;ia! soiis n e x  the strezms and tributar:es formed from in drir,agewa:;s are  mostly pooriy dmined Fxcessj.;e!j. 
materiai eroded from the uplands. drained sandy sods are on the east sides of the major  

hiost of the geologj in the southern and western areas streams. In  the southern par t  of the cout:; are rr.2r.y 
of the county are part  of the Hawthorn Formation of natural lakes ranging from a few acres to Im acres ir. 
middle Miocene age. d n z t h e  :-central %nd ~ r i o 0 r t h e a s ~ e ~ ~  size. This area  is referred to locally as the %ke cour,tT." 

*.parts, the Hawthorn Formation is overlain'by-a-somewhat The soils in this a rea  a r e  well drained or excessiveil; 
I -d i s t inc t~ te -~ce~ :of  . :P l i~cene-~agef  (5). Shis'Zten-aceYis drained and formed from sands underlain by phoschatic 
irefened to:as H i g h T e ~ c e  -and -- is .--- 150 feet_abov_e_.mezn limestone. In the eastern par t  of the county are pooriy 
s e a  level! drained o r  very poorly drained soils on low flats and ir, 

The Okefenokee shoreline is the highest recognized drainageways. NurnerouS' large and small cipress ponds 
Pleistocene shoreline; i t  is 150 feet  above mean sea  level. o r  bays dot the landscape. This area is referred to lac3ilJ. 
I t  extends into the county along the Withlacoochee River as the "flatwoods." 
and Grand Bay Creek. This shoreline defines the limits of Lowndes County is in the Suwanee River Watershed. 
the Okefenokee Sea and represents the interglacial stage The principal streams drain into the Suwanee F,i:.er, 
prior to the  formation of the  Okefenokee Swamp in which in tu rn  drains into the Gulf of hlexico. ?lIany sma!! 
Charlton and Clinch Counties. - \ --. intermittent streams flow towards the south ar,d form the 

r;Karst topography:dominates'.the *bnilscape~'diieY"much~ drainage system for the county. 
t?f the';I'&t$, especially the south-central part. %idi? -.. .-,..* . -4-77 -. 
depressions, thb:result Gi ground 'water-'solution-of 355' Water supplies 
~nderl~in~~~lirnestone,~bn~~be~:'ka~11~*id~n'~5~ (fig. 2). 

ahes ;  'depressions,~or lime sinks, karv-*eatly k-iize 'g$-J' -me-:water needs f o r  -Lowndes County -supplied by 

depth ~h~~ are partially fjled with alluvium from the st~eams,'by~shallow-we!llsFdrilled into'Catei-bearing-sand; 

surrounding uplands. some contain an extensive accumu- and jbyrdeep Tartesian~wiETaril16d -intorthe-underlying - ,'"O 

latian of p e a t  They are  commonly inundated-throughout 'lir?i&ne. There a r e  many streams in the county, but 
the year. most of them flow only in wet seasons. The Alapaha, Lit- 

Sediments from the Pliocene period to the present tle, and Withlacoochee Rivers are large, and they flow 

range from 20 to 90 fee t  in thickness. These sediments the  Year. These rivers rise rapidly during 
have a shallow surface increment of fine sand to coarse periods of excessive mhfa l l  and flood large areas. There 
sand overlying sandy clay. The sandy clay is limonitic and many large natural lakes in the southern ?art of the 

mottled and. contains fmely disseminated phosphate C O ~ ~ Y  and hundreds of cypress ponds that hold water for 
grains. - .  several months each year. Many farm ponds and lime 

.-.--- --I--. -....- ~ y ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; ; ~ h ~ ~  Formation b f  middle kiiGi; -sinks hold w'ater the entire year. 
-.--.__- age averages 1.50 feet in thickness, is,-ph%phatic, and is'; --43hdlow'well.s a r e  ,commonly-30 to-r60 .feet-deep;-the? 

_ _ " L C - . . -  ?.C -.- ____ 
pale green to dark is sandy clay interbedded yield Sufficient~water?for~home~-use except 'dunng ex- 

with f m e  -sand -to coarse -: grained , sand sandyl( treme droughts.&eep wells ianff? from 120 to 150 feet in 

limestone? depth in the  southern part  of the county, and from 260 €0 
.- --T 7. 

~h~ underlying T~~~~ ~~~~~~i~~ of eai~y ~i~~~~~ age> 280 feet ' in depth in the  northern part. These'.deep-wells . -  ... .-  . r --.- -" ' 

is limestone? ~h~ formation cut in lime sinks in'-th\e provide abundant wa te r  for most-towns'in i h e  county. In 
, ---.- - 

lower -%southeastern part of the county and =lorig --ae addition, 'large -quantities -of water from .these :wells are 

Withlacoochee River on the county's western boundary. available fo r  industrial use.- 

The ..;limestone ; is z w h i t e  ;or.,--geam ,colored, ---sandy, 
phosphatic, locally cherty, and slightly fossiliferog. History and population 

The general soil map a t  the back of this survey shows 
Parts of this  section were b k e n  from 'History of Lomdes  County tn 

the soil z=sdation in Lowndes County. Concentrations 19w (6). 
of phosphates in soil association 7 have an economic 
potential that  is not fully known. In addition, sand from 1x1 18259 G ~ e r n o r  George Troup signed an act creating 
soil associations 7, 8, and 9 is used locally in chstruction.  Lowndes County from the original Irwin County- The 
Organic material  commonly referred to as peat moss, first county seat  was Franklinville, a few miles east of 
from soil association 3 is used as a soil conditioner. present day Hah i ra  Franklinville consisted of a 

courthouse, a jail, and two or three s t o r e s  The second 

Physiography, relief, a n d  drainage county seat w& Troupville. It was just north of the =or.- 
fluence of the  Little and Withlacoochee River;. Troupvi!!e 

The soils in Lowndes County a re  mostly nearly level to was in the center of the county. I t  was a thriving conmu- 
gently slopicg. They are on uplands dissected by small nity with g e n e r d  stores, mechanics' shops, and lawyers' 
s r e z m s .  These streams become more sluggish as the offices. ? m e n  the Atlantic and Gulf Railroad extended i : ~  
tcpography becomes more nearly level in the ezst and right-of-way 4 miles southeast of Troupville, the couRtl' 
scutheast. In the northern and west-central parts of the seat  was moved to the newly created city of Valdosh. 
csunty, the soils on uplands are  well droined and the soils The citizens did not want to name the new town T r o v  



; ::-.e eaze o f  working ar.d spreading the so2 material in 
rr9aring a s eed j ed  and by the abiiity of the soil material 
3 s u ~ p o r t  plantlii'e. A!so considered is the damage that  
zn result a t  the area from which t h e  topsoil is taken- 
The ease of excavation is influenced by the thickness of 

uitable material, wetness, slope, and amount of stones. 
'he ability of the soil to support plantlife is determined 
v texture, structure, and the amount of soluble salts or  
jxic substances. Organic matter in the  A1 o r  Ap horizon 
Teatly increzses the absorption and retention of moisture 
nd nutrients. Therefore, the soil material from these 
orizons should be carefully presemed for later  use. 
Soils rated good have a t  least 16 inches of friable loamy 

:aterial a t  their surface. They are  f ree  of stones and cob- 
Ies, a re  low in content of gravel, and have gentle slopes. 
'hey are  low in soluble salts tha t  can limit o r  prevent 
!ant growth. They are naturally fertile or  respond well 
3 fertiiizer. They are not so wet t h a t  excavation is dif- 
cult during most of the 
Soils rated'fair are loose sandy soils dr firm loamy o r  

:ayey soils in which the suitable material is only 8 to 16 
:ches thick or soils that  have appreciable amounts of 
ravel, stones, or soluble s a l t  
Soils rated poor are very sandy sods and very firm 

!ayey soils; soils with suitable layers less than 8 inches 
lick; soils having large amounts of gravel, stones, o r  
~ lub le  salt; steep soils; and poorly drained soils. 
Although a rating of good is not based entirely on high 

3ntent of organic matter, a surface horizon is generally 
referred for topsoil because of i t s  organic-matter con- 
~ n t .  This horizon is designated as A 1  o r  Ap in the  soil se- 
es descriptions. The absorption and retention of 
ioisture and nutrients for plant growth a re  greatly in- 
-eased by organic matter. 

ia ter  management 

Many soil properties and site fea tures  that' affect water 
anagement practices have been identified in this soil 
m e y .  In table 11 the degree of soil limitation and soil 
:d site features that affect use a r e  indicated for each 
.r.d of soil. This information is significant in planning, in- 
ailing, and maintaining water control structures. 
Soil and site Iimitations are  expressed as sIight, 
?derate, and severe. Slight means that  the soil proper- 
?S and site features are  generally favorable for the 
.ecified use and that any limitation is minor and easily 
'ercome. dioderate means that  some soil properties o r  
:e features are  unfavorable for the specu'ed use but can 
! overcome or  modiiled by special planning and design. 

means that  the soil properties and site features 
I? so unfavorable and so difficult to correct or  overcome 
2: major soil reclamation, special design, or  intensive 
Lqtenance is required. 
Pond reservoir areas hold water behind a dam or em- 
3kment. Soils best suited to this use have a low 
??age potential, which is determined by permeabiljty 

the depth to fractured or permeable bedrock or other 
-3eable material  

Ernban.i-ments, dikes, and l a e e s  re?-ire saii matee-,i 
that  is resistant to seepage, erosion, and piping and h s  
favorable stability, shrink-swell potentid., shear strength, 
and compaction characteristics. Large stones and organic 
mat ter  in a soil downgrade the suitabiiity of a soil for use 
in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture;  depth to  bedrock, hardpan, or other 
layers that affect  the ra te  of water movement; depth to 
the water table; slope; stability of ditc'lbanks; suscepti- 
bility to flooding; salinity and alkafinity; and avaiiabhty 
of outlets for drainage. 
. Irrigation is affected by  such features as slope, suscep- 

tibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, r a t e  of water intake a t  the surface, permeabili- 
t y  of the soil beIow the  surface layer, available water 
capacity, need fo r  drainage, and depth to the water table 
(fig. 8). 

Twnrces  and diversions are e m b a n b e n t s  or a com- 
bination of channels and ridges constructed across a dope 
to intercept runoff. They allow water to soak into the soil 
o r  flow slowly to  an out.l~t- F~atures  that affect suitabili- 
ty  of a soil fo r  terrace: ,: .- : . .. .- .- . 
slope; depth to  bedro=.. 
material; large stones; .. . ng 
vegetation; and resistar . .- 
soil slipping, and piping. : . . 

Grassed waterways ar . . . . ; ? : ;_CJ . :_  

outlets a t  a nonerosive - F - .:-7-.:, he 
use of soils for  waterw* - i .  :. ::e z.::!..:. 7' , . .-.; ;-"- 

. .- bility, wetness, and suit: ;.:ILL:; ::;I. ::..:..---:. : .; . . . - . . -. 
. . .r-..r..: i 

. . . . ..-......... - . - - .  - -  - -  ..-... J 

Recreation 

Recreation, including fishing and boating, is available 
on many farm ponds and natural lakes and on the 
Alapaha, Withlacoochee, and Little Rivers in Lowndes 
County. Cane-e.1trail.s-itre mapped ,on.-~e.,Withiacoochee 
and Alapaha Rivers. More than 90 natural lakes are in th; 
southern part of the county. They range in size from 1 
acre to 800 acre. Two lSho le  golf courses and many ten- 
nis courts are  available. Three public campgrounds are  
adjacent to Interstate 75 in the county. 

The soils of the  survey area are rated in table 12 ac- 
cording to limitations t h a t  affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, a n  location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the  soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
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RECEST hf IOC EN SERIES 

Eci~osi ts  of Ilecerlt to hliocene age have been idexif ied throughour abocr chre t r f ikhs  of the 
Pla in  of Georgia in more  than 300 wells. (See fig. 2 . )  The uppermost unit i s  composed ma i r . 1~  of sank 
i s  resirizted in general  to the coastal  counties of southeast Georgia. The sand of pon-Mioce-.a age, 

i s  not d s c u s s e d  fur ther  in this re?or t  for it i s  of little importance in the subsurface, i s  r e m a r k a k , ; ~  
bsrre;  of microfoss i !~ ,  and is the subject of another paper current ly being prepared by the senicr  author. 

The 5lioceSe sediments compose the major  port ionofthe deposits as  mapped in figure 2 and the northern 
limit as  ~ h s w n  is the  gazer31 boundary of the occurrence of Miocene sedinents .  This  inr,er limit of [he  
occcrs; trends f r o n  the southwest corner  of Decacur County northeastward through the c ~ u ~ t i e s  of Cr-dy ,  
Slitckell, Crisp,  Bleckley, to L3urens County and thence southeasterly to the Savannah River alc7.g cb.2 

soiirlle;isr corner  of nurke  County. 

Litl!clcgically the up[)c! a t d  t u i J J l ~  I ~ C I I I ~ N S  of (he hliocene in Georgia a r e  compose", of c!ss:!:-, 
while the lower member  consists of a s e r i e s  of l imestones. The clast lcs  a r e  continuous thro~ghouc the 
ect i re  area covered by this unit. If they grade downdip ir,to limestones, such rocks have yet been f0ur.d 
anywhere in the subsurface of Georgia. It i s  possible, however, that such a downdip limestone facies does 
exist somewhere off the coast of Georgia. In the six coastal counties and eastern Wayne County the 
upper unit of the Miocene consists of dark-brownish-green, granular,  ra ther  loosely consolidated, abund- 
antly micaceous, locally phosphatic and fossi l i ferous clays which r e s t  either on beds of dolomitic l i m e  
stone also of Miocene age a s  in Chatham County, o r  direct ly  upon the underlying clays of the Hawthorn 
Formation, as  for  example in Glynn County. This upper member rapidly pinches out up the dip, coming 
to th2 surface as  isolated outcrops along the major r iver  valleys. Examples a r e  exposures along the south 
bank of the Savannah River, particularly at Ebenezer Landing, Effingham County, along the south bank 
of the +,itamaha River at Doctortown, Wayne County, and along the St. Mary's River south and southwest 
of Folkston, Charlton County. These s t r a t a  represent the Charlton Formation (Veatch and Stephenson 
1911, p, 392); they a r e  tentatively cor re la ted  by the authors  with the Duplin Marl of late Miocene age 
in the Carolinas and eastern Georgia, whereas the U. 5. Geological Survey considers  them to be of Plio- 
cene age. 

a ,: - j  
.., , The Hawthorn Formation, the middle unit of the Miocene Series,  consis ts  of pale to dark-green (rnot t ld  
'7 ' a t  the surface),  phosphatic (at depth), very  sandy, locally fossiliferous and cherty, micaceous clays that 

a r e  interbedded with scattered tongues of fine to coarse-grained, arkosic,  phosphatic sand; both ti-,? 
clays and sands gradually thicken and become fossi l i ferous in a downdip direction. Beneath these clastics 
but to some extent interfingering with them i s  a s e r i e s  of l imestones considered to be Tampa equiva1er.t 
of early Miocene agk. These limestones a r e  white to c ream,  sandy, phosphatic, locally cherty, and sparing- 
ly fossiliferous. In southwest Georgia, particularly in Mitchell and Colquitt Counties a s  well a s  a1or.g 
the Georgia-Florida bord?r  from Dccatur County esstwzlrd through Carnden County, thzse basal Miocene 
\ , , \ \ , , ; ( , , , \ , , t  \ ~ < c $ I I  \,1;.111y . I \ I I ~ v I ~ ~ .  l ~ ~ . \ . o ~ i l i ~ l s  light t O  dark-brown, recrvstallized, saccharoidal, sand", 

ic ,  \ \L, \ \ , l l , , t  1, \ \ \ , ,L . . . t ,~ \ \ tvs . .  111 ,I  I.CJ<. \ \ \ I ~ . I , C  , L ~ , v ~ \ I [  \ : A (  i ~ w  h.is IIN rake11 p h c e  the lower hlioceze 
limestones a r e  Jistillgulslrcd from the u~tdcrlyiug but older limestortes of Ol~gocerle age through rkc pre- 
sence of q u a n z  grains  and phosphatic pebbles, and by the fossils where present. 

The Recent to Miocene thickens gradually f rom a few feet in i t s  updip outcrop a r ea  to over 600 feet 
in two depocenters (see fig. 2). One of these depocenters is long and linear extending diagonally across  
Crady County in a northeasterly direction a s  far a s  northeastern Toombs and northwestern Tattnall Cour- 
ties. The  other a r e a  of greatest thickening appears to center  in Brantley, Pierce,  and Glynn Counties. 

Some of the publications in which Miocene microfossils a r e  described and illustrated include sever21 
ar t ic les  by Cole (1931 and 1941) and Cushrnan (1918 and 1930). Fossils that a r e  diagnostic of the sub- 
s ~ r ( ~ s c  b\ixi .ni .  " Gc~<\rsi2 ixl!~l?,dr molluscan shells. occasional v e r t e h a r e  remains such a s  f ish teerh. 
vertebrae(?), etc.; ostracods; and the Foraminiferr \ r c h . l i ~ s  floridm,ur (Conrad) ard Rotalia kcr2.: 
( ~ i m ; )  var. Small Foraminifera* we re  noted in two recently drilled test holes in updip Chatham Cul;?, 
Ga.. and Beaufort County. 5. C. Subsequent analysis of chis microfauna by the senior author indicit& 
these Foraminifera to  be late Miocene (Duplin) in age. 

*>I. J .  McCollum U. 5. Geological Survey geologist in Savannah. Ga.. f i rs t  called the authors' atrezr::: 
to the presence of these fossils in these test  holes. This  microfauna is being studied and process r i  5: 
future kbl icat ion by the senior author. 
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2.7 Upper F l o r i d a n  A q u i f e r  

The Upper F l o r i d a n  a q u i f e r  ( f o r m e r l y  t h e  p r i n c i p a l  a r t e s i a n  a q u i f e r )  i s  

p a r t  o f  t h e  F l o r i d a n  a q u i f e r  system,  w h i c h  i s  one o f  t h e  mos t  p r o d u c t i v e  

g round-wate r  r e s e r v o i r s  i n  t h e  U n i t e d  S t a t e s .  R e g i o n a l l y ,  t h e  F l o r i d a n  

a q u i f e r  system has been d i v i d e d  b y  M i l l e r  (1986)  i n t o  t h e  Upper and t h e  Lower 

F l o r i d a n  a q u i f e r s .  About  600 Mga l /d  i s  pumped from t h e  Upper F l o r i d a n  a q u i f e r  

i n  Geo rg ia ,  m o s t l y  f o r  i n d u s t r i a l  u s e  and f o r  i r r i g a t i o n  ( P i e r c e  and B a r b e r ,  

1 9 8 2 ) .  

The Upper F l o r i d a n  a q u i f e r  c o n s i s t s  o f  a  sequence o f  1  imes tone  and d o l o -  . 

s t o n e  t h a t  u n d e r l i e s  mos t  o f  t h e  Geo rg ia  Coas ta l  P l a i n .  Water  i n  t h e  Upper 

F l o r i d a n  i s  unde r  a r t e s i a n  p r e s s u r e ,  e x c e p t  where i t  c r o p s  o u t  a t  l a n d  s u r -  

face.  I n  some a reas ,  t h e  a r t e s i a n  p r e s s u r e  i s  s u f f i c i e n t  t o  p roduce  f l o w i n g  

w e l l s .  

I n  o u t c r o p  a reas ,  t h e  w a t e r  l e v e l  i n  t h e  Upper F l o r i d a n  a q u i f e r  f l u c -  

t u a t e s  s e a s o n a l l y  i n  r esponse  t o  r e c h a r g e  f r om p r e c i p i t a t i o n .  Near t h e  c o a s t  

where t h e  a q u i f e r  i s  d e e p l y  b u r i e d ,  t h e  w a t e r  l e v e l  responds  p r i m a r i l y  t o  

pumping, and f 1  u c t u a t i o n s  r e 1  a t e d  t o  r e c h a r g e  a r e  1 ess pronounced. 

I n  Oc tobe r  1987, w a t e r  l e v e l s  were  measured i n  124  w e l l s  t a p p i n g  t h e  

Upper F l o r i d a n  a q u i f e r  i n  G l ynn  and s u r r o u n d i n g  c o u n t i e s .  From t h e s e  measure- 

ments ,  a  map showing  t h e  c o n f i g u r a t i o n  o f  t h e  p o t e n t i o m e t r i c  s u r f a c e  was 

drawn. 



2.7.2 South-cent ra l  a rea  

The wa te r  l e v e l  i n  t h e  Upper F l o r i d a n  a q u i f e r  i n  s o u t h - c e n t r a l  Georgia 

i s  a f f e c t e d  by  r a i n f a l l ,  e v a p o t r a n s p i r a t i o n ,  stream s tage,  and pumping. I n  

t h i s  area,  t h e  water  l e v e l  g e n e r a l l y  i s  h i g h e s t  i n  t h e  w i n t e r  and s p r i n g  r a i n y  

seasons, and l owes t  i n  t h e  fa11 f o l l o w i n g  t h e  summer i r r i g a t i o n  season. 

Water l e v e l s  i n  t h r e e  w e l l s  t a p p i n g  t h e  Upper F l o r i d a n  a q u i f e r  i n  T i f t ,  

I l o r t h ,  and Cook Count ies ,  a t  t h e  end o f  A p r i l ,  had recovered 3.8 t o  6.6 f t  

from t h e  lows and r e c o r d  l ows  reco rded  d u r i n g  t h e  1986 drought .  A l though 

t h e r e  was some r e c o v e r y  f rom t h e  1986 d rough t ,  t h e  mean wa te r  l e v e l s  i n  t h e  

t h r e e  w e l l s  were f rom about  t h e  same t o  1.0 ft lower  i n  1987 than  i n  1986. 

These d e c l i n e s  c o n t i n u e d  a  genera l  downward t r e n d  s i n c e  1977. A t  t h e  end o f  

1987, water  l e v e l s  were f rom 0.4 t o  1.6 ft l o w e r  than  a t  t h e  end o f  1986. 

The ground-water l e v e l  i n  t h e  Va ldos ta  area i s  c o n t r o l l e d  m a i n l y  by l o c a l  

recharge (Krause, 1979). The water  l e v e l  i s  h i g h e s t  n o r t h  o f  t h e  c i t y ,  where 

t h e  Upper F l o r i d a n  a q u i f e r  r e c e i v e s  recha rge  from t h e  W i  th lacoochee R iver .  

The r i v e r  f l o w s  i n t o  s i n k h o l e s  and cave openings i n  t h e  a q u i f e r ,  and t h e  

ground-water l e v e l ' r e s p o n d s  t o  t h i s  recharge.  Increased r a i n f a l l  and stream- 

f l o w  i n  w i n t e r  and e a r l y  s p r i n g  cause a h i g h  wa te r  l e v e l .  Decreased r a i n f a l l  

.and i nc reased  e v a p o t r a n s p i r a t i o n  i n  summer and f a 1  1 r e s u l t  i n  l o w  s t r e a m f l  ow 

and a c o r r e s p o n d i n g l y  l o w  wa te r  l e v e l .  I n  t h e  Va ldos ta  area,  t h e  mean wa te r  

l e v e l s  i n  two w e l l s  were f rom 1.1 t o  1.6 ft h i g h e r  i n  1987 than  i n  1986. By 

t h e  end o f  Narch, t h e  w a t e r  l e v e l  i n  t h e  two w e l l s  had recovered 26.0 t o  27.0 

f t  f rom t h e  lows measured d u r i n g  t h e  1986 drought .  A l though t h e r e  was some 

r e c o v e r y  f rom t h e  d rough t ,  wa te r  l e v e l s  were f rom 10.5 t o  14.2 f t  l o w e r  a t  

t h e  end o f  1987 t h a n  a t  t h e  end o f  1986. 
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2.7 Upper Floridan Aquifer 

The Upper Floridan aqu i fe r  (formerly the  principal a r t e s i a n  aqui fer )  i s  

part  o f  the Floridan aqu i fe r  system, which i s  one of the most productive 

ground-water r e se rvo i r s  in  the  United S ta t e s .  Regionally, the  Floridan 

aqui fer  system has been divided by Mil ler  (1986) in to  the Upper and the Lower 

Floridan aquifers .  Abou t  600 MgalJd i s  pumped from the Upper Floridan aqui fer  

in Georgia, mostly f o r  indus t r i a l  use and f o r  i r r i g a t i o n  (Pierce  and Barber, 

1982) .  

The Upper Floridan aqu i fe r  cons i s t s  of a  sequence of l  imestone and dolo- 

stone t h a t  undzrl ies  most of the  Georgia Coastal Plain. Water in the Upper 

Floridan i s  under a r t e s i a n  pressure,  except where i t  crops o u t  a t  land su r -  

face. In some a reas ,  the  a r t e s i a n  pressure i s  s u f f i c i e n t  t o  produce flowing 

wel l s . ,  

In outcrop a r e a s ,  the water leve l  in the  Upper Floridan aquifer  f l u c -  

tua te s  seasonal ly in response t o  recharge from prec ip i t a t ion .  Near the coas t  

where the aqui fer  i s  deeply buried, the water level  responds primarily t o  

pumping , a n d  f luc tua t ions  re1 ated t o  recharge a re  1  ess  pronounced. 

In October 1987, water l eve l s  were measured in  124 wells tapping the  

Upper Fl oridan aqu i fe r  i n  Glynn and surrounding counties.  From these rneasure- 

ments, a  map showing the  configurat ion of the potentiornetric surface was 

drawn. 



2.7 .2  South-central area 

The water leve l  i n  the  Upper Floridan aqui fer  in  south-central  Georgia 

i s  a f fec ted  by r a i n f a l l ,  evapotranspirat ion,  stream s t a g e ,  and pumping. I n  

t h i s  a rea ,  t he  water level  generally i s  highest in the winter and spring ra iny  

seasons,  and lowest in  the fa11 following the summer i r r i g a t i o n  season. 

Water l e v e l s  in  three  wells tapping t h e  Upper Floridan aquifer  in  Ti f t ,  

Clorth, and Cook Counties, a t  the end of Apri l ,  had recovered 3.8 to  6.6 f t  

from the  lows and record lows recorded during the  1986 drought. Although 

there  was some recovery from the 1986 drought,  t he  mean water l eve l s  in the  . 

t h ree  wells were from about the same t o  1.0 ft lower in 1987 than in 1986. 

These dec l ines  continued a general downward trend s ince  1977, A t  the end of  

1987, water l eve l s  were from 0.4 t o  1.6 f t  lower than a t  the end of 1986. 

The ground-water level in  the Valdosta area i s  cont ro l led  mainly by loca l  

recharge (Krause, 1979). The water level  i s  highest north of the c i t y ,  where 

the Upper Floridan aqu i fe r  receives recharge from the Wi thlacoochee River, 

The r i v e r  flows in to  sinkholes and cave openings in the  aqui fer ,  a n d  t he  

ground-water level ' responds t o  t h i s  recharge. Increased r a i n f a l l  and stream- 

flow i n  winter and  e a r l y  spring cause a  high water leve l .  Decreased r a i n f a l l  

. a n d  increased evapotranspirat ion i n  summer a n d  fa1 1 r e s u l t  in low streamflow 

and a  correspondingly low water l eve l .  In  t he  Valdosta a r e a ,  the mean water 

l e v e l s  in two wells were from 1.1 t o  1.6 f t  higher in  1987 t h a n  in 1986. By 

the  end of March, t he  water level i n  the  two wells  had recovered 26.0 t o  27.0 

f t  from the lows measured during the  1986 drought. Although there  was some 

recovery from the drought, water l e v e l s  were from 10.5 t o  14.2 f t  lower a t  

the end of 1987 t h a n  a t  the end of 1986. 
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T a b l e  1 . - - G e n e r a l i z e d  s t r a t i g r a p h y  a n d  w a t e r - b e a r i n g  and w a t e r - q u a l i t y  c h a r a c t e r i s t i c s  of P a l e o c e n e  t o  P l e i s t o c e n e  f o r m a t i o n s ,  
B r o o k s ,  Lowndes, and w e s t e r n  E c h o l s  C o u n t i e s .  

STRATIGRAPHIC THICKNESS, 
SERIES UNIT I N  FEET I LITHOLOGY I 

l e i s t o c e n e  
U n d i f f e r e n t i a t e d  

P l i o c e n e  

H i c c o e u k e e  
F o r m a t i o n  

(Hend r y and  Yon, 
1967) 

Miocene 
Hawthorn 
Format  i o n  

l i g o c e n e  

F i n e  t o  c o a r s e  
s a n d  and g r a v e l .  

0-100 
Yel low t o  red-brown 
c l a y e y  s a n d ,  s i l t ,  
c l a y ,  and g r a v e l .  

0-175 

WATER-BEARING 
CHAUACTERISTICS 

C l a y ,  c l a y s t o n e ,  
s i l t ,  s a n d ,  marl, 
and  c h e r t y  sandy  

Suwannee 100-200 
Limes t o n e  

C o a r s e  m a t e r i a l  y i e l d s  
s m a l l  d o m e s t i c  s u p p l i e s  
t o  dug o r  j e t t e d  w e l l s .  
Deep m a t e r i a l  y i e l d s  
more w a t e r  t o  d r i l l e d  
w e l l s .  C l a y  a c t s  a s  
c o n f i n i n g  l a y e r  f o r  
u n d e r l y i n g  a r t e s i a n  
a q u i f e r .  

p h o s p h a t i c  l i m e s t o n e .  
d 
W 

Yellow t o  w h i t e ,  h H 
f o s s i l i f e r o u s ,  por- 3 

o u s ,  c r y s t a l l i n e  % 

WATEK-QUALITY 
CtlARACTER ISTICS 

O c a l a  350-700 
Limes t o n e  

U n d i f f e r e n t i a t e d  500-900 

G e n e r a l l y  of good q u a l -  
i t y ;  low h a r d n e s s  and 
d i s s o l v e d  s o l i d s .  

Very p r o l i f i c  wa te r -  
b e a r i n g  u n i t ,  w i t h  
t h e  Suwannee Lime- 
s t o n e  c h i e f l y  u t i l -  
i z e d .  G r e a t e s t  por- 
o s i t y  and y i e l d  i n  
z o n e s  a t  f o r m a t i o n  
c o n t a c t s  where t h e  
l i m e e t o n e  h a s  been 
e r o d e d ,  and i n  zones  
o f  s e c o n d a r y  p o r o s i t y  
c a u s e d  by j o i n t i n g  
and s o l u t i o n i n g .  
P o r o s i t y  and y i e l d  
d e c r e a s e  w i t h  d e p t h  
below t h e  Suwannee 
L imes tone .  

limes t o n e .  2. z 

Good q u a l i t y ,  c a l c i u m  
b i c a r b o n a t e  t y p e  water 
w i t h  d i s s o l v e d  s o l i d s  
l e s s  t h a n  250 mg/L. 
High i r o n  and c o l o r  i n  
r e c h a r g e  a r e a s ;  h i g h  
hydrogen s u l f i d e  s o u t h  
of  V a l d o s t a .  

Ca lc ium,  magnesium s u l -  
f a t e  t y p e  w a t e r  w i t h  
d i s s o l v e d  s o l i d s  g r e a t e r  
t h a n  2,800 m g / ~ .  Very 
ha rd  and h i g h  i n  most 
c o n s t i t u e n t s ,  i n c l u d i n g  
s t r o n t i u m .  

W h i t e ,  f o e s i l i f e r o u s ,  
p o r o u s  l i m e s t o n e  and 
i n t e r b e d d e d  d o l o m i t e .  

Dense ,  c a l c i t i z e d ,  
g l a u c o n i t i c ,  f o s s i l -  
i f e r o u s  d o l o m i t i c  
l i m e s t o n e  c o n t a i n i n g  
e v a p o r i t e s .  

STRAT IGAAPHIC SPONTANEOVS 
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No d a t a  a v a i l a b l e .  

U n d i f f e r e n t i a t e d  200-400 

C a r b o n a c e o u s ,  f o s -  
s i l i f e r o u s ,  g l a u c o -  
n i t i c  c l a y  and m a r l ;  
s and  and sandy  
l i m e s t o n e .  

Not a s i g n i f i c a n t  wa te r -  
b e a r i n g  u n i t  b e c a u s e  o f  
l e s s  p o r o s i t y  and g r e a t e r  
d e p t h s  t h a n  u n i t s  above.  



have been f i l l e d  by q u a r t z ,  and by gypsum and o the r  e v a p o r i t e ~ .  The Oca la  
r anges  from about  350 t o  700 f t  i n  t h i ckness  i n  the  s tudy  a r e a .  It has pr i -  
mary and well-developed secondary p o r o s i t y ,  i nc lud ing  l a r g e  s o l u t i o n  c a v i -  
t i e s  and caverns.  Secondary p o r o s i t y  is  a t t a i n e d  a f t e r  d e p o s i t i o n ,  and i s  
mainly due t o  f r a c t u r i n g  and s o l u t i o n i n g .  

P o r o s i t y  i s  g r e a t e s t  a t  t h e  i n t e r f a c e  between the  O c a l a  L imes tone  and 
t h e  ove r ly ing  Suwannee Limestone of Oligocene age. Large c a v i t i e s  and cav- 
e r n s ,  produced by e r o s i o n  and s o l u t i o n i n g ,  a r e  common a t  t h i s  i n t e r f a c e .  
Geophysical  l o g s  of t e s t  w e l l  1 i n  Valdosta  show the  t o p  of the  O c a l a  Lime- 
s t o n e  t o  be about  375 f t  below l a n d  s u r f a c e .  ( S e e  f i g .  2.) C a l i p e r  and 
a c c o u s t i c  t e l ev i ewer  l o g s  i n d i c a t e  the presence of a 4- f t  c a v i t y  a t  375  f t . 
F i s k  and Exley (1977) no te  t h a t  the  Peacock Spr ings  cave system i n  n o r t h e r n  
F l o r i d a  i s  a t  t h i s  Eocene-Oligocene con tac t .  

The Suwannee L i m e s t o n e  of  O l i g o c e n e  a g e  unconfo rmab ly  o v e r l i e s  t h e  
Ocala  Limestone, and i s  t h e  o l d e s t  formation t o  c rop  o u t  i n  t h e  s t u d y  a r e a  
( p l .  2 ) .  The Suwannee i s  a yel low t o  whi te  f o s s i l i f e r o u s  porous c r y s t a l l i n e  
l imes tone  ranging  from about  100 t o  200 f t  i n  t h i c k n e s s .  The f o r m a t i o n  i s  
exposed a long  the  Withlacoochee River  from t h e  Georgia-Florida S t a t e  l i n e  t o  
w i t h i n  about  8 r i v e r  m i l e s  of U.S. Highway 84. The r i v e r  has eroded through 
t h e  o v e r l y i n g  sediments  and i n t o  the  Suwannee Limestone, which was u p l i f t e d  
d u r i n g  t h e  Miocene ( p l s .  1 and 2 ) .  

A h i g h l y  porous zone is a t  t h e  c o n t a c t  between t h e  Suwannee L i m e s t o n e  
a n d  t h e  o v e r l y i n g  l i m e s t o n e s  of  Miocene a g e .  L a r g e  s p r i n g s  n e a r  t h e  
Georgia-Florida S t a t e  l i n e  a r e  a t  t h i s  i n t e r f a c e .  C a l i p e r  and  a c c o u s  t i c  
t e l e v i e w e r  l o g s  of t e s t  well 1 i n  Valdosta  show a c a v e r n o u s  zone  a t  210 f t  
below l a n d  s u r f a c e  ( f i g .  2 ) .  The zone is most l i k e l y  i n  t h e  u p p e r  p a r t  of 
t h e  Suwannee Limestone, which w a s  e x t e n s i v e l y  weathered be fo re  d e p o s i t i o n  of 
t h e  Miocene beds. I n  some areas, p a r t s  of t h e  Suwannee L i m e s t o n e  a r e  i n -  
c luded  i n  t h e  Miocene beds. 

The Hawthorn Formation of Miocene age unconfonnably o v e r l i e s  t h e  Suwan- 
nee  Limestone, except  i n  areas where t h e  Hawthorn Formation has been  e r o d e d  
away o r  is breached by s i n k h o l e s  and s i n k h o l e  l akes .  The Hawthorn Formation 
c o n s i s t s  of c l a y ,  c l a y s t o n e ,  sand,  l imes tone ,  and mar l ,  l o c a l l y  c h e r t y  and  
commonly phosphat ic .  The upper  p a r t  of t h e  f o r m a t i o n  is made up of c l a s -  
t i c s ,  and t h e  lower part.is a brown c h e r t y  s a n d y  l i m e s t o n e  t h a t  i s  h i g h l y  
porous and c o n t a i n s  b r e c c i a .  The b r e c c i a  is rock  made up of  a n g u l a r  c h e r t  
o r  a g a t e  fragments.  

The l imes tone  i n  t h e  lower p a r t  of t h e  Hawthorn Format  i o n  i s  somewhat 
similar i n  l i t h o l o g y  t o  t h e  unde r ly ing  Suwannee Limestone. The th i ckness  of 
t h e  l imes tone  part of t h e  Hawthorn  i s  less t h a n  100  f t  and  i t  g e n e r a l l y  
r anges  from about  20 t o  60 f t  t h i c k .  The entire Hawthorn Formation is l e s s  
t h a n  about  175 f t  t h i c k .  The  f o r m a t i o n  c r o p s  o u t  a l o n g  s t r e a m s ,  f l o o d  
p l a i n s ,  swamps, and o t h e r  areas of low a l t i t u d e  ( p l .  2 )  . 

The Mlccosukee Formation as used by Hendry and Yon (1967) c r o p s  o u t  i n  
t h e  upland areas, ma in ly  i n  Brooks a n d  w e s t e r n  Lowndes C o u n t i e s  ( p l .  2 ) .  
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The Miccosukee, which o v e r l i e s  t he  Hawthorn Formation, c o n s i s t s  of yellow to 
red-brown c l ayey  sand ,  c l a y ,  s i l t ,  and g r a v e l ,  commonly crossbedded and len- 
t i c u l a r .  Depos i t i on  of the  format ion  was c o n t i n e n t a l  t o  n e a r - s h o r e  m a r i n e  
(Weimer and Hoyt ,  1964; Hendry and  Yon, 19671 ,  and t h e  a g e  h a s  g e n e r a l l y  
been accepted  a s  l a t e  Miocene t o  e a r l y  P l iocene .  

P l iocene  and P l e i s t o c e n e  sands  and g r a v e l s  o v e r l i e  the Miccosukee For- 
mation and c r o p  out  mainly i n  t he  immediate Valdosta  a r e a  and on the  uplands 
toward the  n o r t h e a s t ,  and i n  e a s t e r n  Lowndes and  w e s t e r n  E c h o l s  C o u n t i e s .  
The P l iocene  and P l e i s t o c e n e  sands  and g r a v e l s  and the Miccosukee F o r m a t i o n  
a t t a i n  a  maximum t h i c k n e s s  of about  100 f t .  

Geologic  S t r u c t u r e  

C l a s t i c  sed iments  of g r a v e l ,  s a n d ,  s i l t ,  and  c l a y  and t h e  c a r b o n a t e  
format ions  i n  t h e  s tudy  a r e a  a r e  n e a r l y  f l a t  l y i n g ,  b u t  g e n e r a l l y  t h i c k e n  
and d i p  g e n t l y  toward t h e  s o u t h - s o u t h e a s t .  T h i s  s t r u c t u r a l  a t t i t u d e  i s  . 
r e l a t e d  t o  t h e  s l i g h t  seaward t i l t i n g  of the Coas t a l  P l a i n  and t h e  a d v a n c e  
and r e t r e a t  of t h e  s e a  i n  a  north-northwest and south-southeast  d i r e c t i o n .  

Depos i t i on  of sediments  i n  t he  a r e a  was c o n t r o l l e d  by s t r u c t u r a l  and 
t e c t o n i c  f a c t o r s .  Large d e p o s i t i o n a l  bas ins  l i e  no r th  of the s tudy  a r e a  and 
were o r i e n t e d  i n  a  nor theas t - southwes t  d i r e c t i o n .  I n  c o n t r a s t  , a r c h e s  o r  
a n t i c l i n e s  s o u t h  and s o u t h e a s t  of t h e  a r e a  inf luenced  the  t h i c k n e s s  and  d i p  
of t h e  sediments .  U p l i f t  of t h e  Coas t a l  P l a i n  sediments occurred f rom t i m e  
t o  t ime i n  d i f f e r e n t  a r e a s  i n  G e o r g i a  and F l o r i d a .  The most n o t a b l e  was 
dur ing  t h e  e a r l y  Miocene a t  the  n o r t h e r n  end of the Pen insu la r  Arch ( f i g .  1 ) 
i n  F l o r i d a  (Vernon, l 9 5 l ) ,  which caused e x t e n s i v e  e r o s i o n  of t h e  O l i g o c e n e  
sediments  t o  t h e  e x t e n t  t h a t  t h e  Oligocene is t h i n  i n  t h e  s t u d y  a r e a .  The 
u p l i f t  a l s o  c r e a t e d  a  d i p  toward t h e  n o r t h  t h a t  con t inues  i n t o  t h e  s o u t h e r n  
p a r t  of t h e  s tudy  a r e a .  F a r t h e r  n o r t h ,  t h e  r e g i o n a l  d i p  toward  t h e  s o u t h -  
s o u t h e a s t  a g a i n  p r e v a i l s  ( S t r i n g f i e l d ,  1966). 

U p l i f t  du r ing  t h e  Miocene a l s o  produced two major s e t s  of j o i n t s  i n  the 
carbonate  rocks.  The j o i n t s  a r e  o r i e n t e d  northwest-southeast  and no r theas t -  
southwest.  Vernon (1951) mapped s imi l a r - t r end ing  j o i n t s  i n  no r the rn  F l o r i d a  
on the  b a s i s  of a l i nemen t s  of phys iographic  f e a t u r e s  shown on a e r i a l  photo-  
graphs.  These a l inemen t s  a r e  p r e s e n t  i n  t he  s tudy  a r e a  and a r e  evidenced by 
t r e n d s  of s u r f a c e  d r a i n a g e ,  a l inement  of s i n k h o l e s ,  and  p r e f e r e n t i a l  f l o w  
d i r e c t i o n  i n  t h e  subsu r face  a s  i n d i c a t e d  by w a t e r  q u a l i t y ,  H i g h - a l t i t u d e  
imagery c l e a r l y  shows t h e  nor theas t - southwes t  and nor thwes t -southeas t  t r e n -  
d ing  s u r f a c e  d ra inages .  P l a t e  2 shows l i n e s  drawn on t h e  b a s i s  of a l i n e -  
ments of ~ h y s i o g r a p h i c  f e a t u r e s  t h a t  a r e  shown on a e r i a l  image ry  and  topo-  
g raph ic  contour  maps. 

J o i n t s  i n  t h e  ca rbona te  rocks allowed p r e f e r e n t i a l  flow of w a t e r  a l o n g  
them, thus  producing g r e a t e r  d i s s o l u t i o n  of t h e  c a r b o n a t e  r o c k s  a l o n g  t h e  
j o i n t s .  Both s u r f a c e  d ra inage  and subsu r face  ground-water movement ( c o n d u i t  
flow) was and s t i l l  is c o n t r o l l e d  by t h i s  j o i n t i n g  and s o l u t i o n i n g .  



Kars t  Topography 

The s tudy  a r e a  i s  a  t y p i c a l  k a r s t  r e g i o n ;  i t  i s  marked by many 
s i n k h o l e s ,  s i n k h o l e  l a k e s ,  and l i t t l e  s u r f a c e  dra inage .  C i r c u l a t i n g  ground 
w a t e r  d i s s o l v e s  t h e  l imes tone ,  forming l a r g e  s o l u t i o r i  o p e n i n g s ,  c a v i t i e s ,  
and caves.  S o l u t i o n i n g  of the  rock removes support  f o r  t he  o v e r l y i n g  s e d i -  
ment t o  t h e  po in t  t h a t  c o l l a p s e s  o c c u r  a t  t h e  s u r f a c e ,  and s i n k h o l e s  and 
s i n k h o l e  l a k e s  a r e  t hus  formed. Kars t  f e a t u r e s  a r e  mcrre common i n  Lowndes 
and western Echols  Counties  a s  a  r e s u l t  of the t h i n n e r  overburden and higher  
a l t i t u d e  of Oligocene and Eocene l imestone i n  t h a t  p a r t  of the s tudy  a rea .  

Kar s t  f e a t u r e s  a l s o  o c c u r  a t  s e v e r a l  l e v e l s  i n  t h e  s u b s u r f a c e ,  and 
r e p r e s e n t  remnants of s u r f a c e  f e a t u r e s  t h a t  developed d u r i n g  T e r t i a r y  t ime  
between d e p o s i t i o n a l  even t s .  

GROUND-WATER RESERVOIRS 

Ground water  occu r s  i n  sand d e p o s i t s  i n  the P l e i s t o c e n e ,  P l i o c e n e ,  and 
upper  p a r t  of t h e  Miocene i n  t he  s t u d y  a r e a  ( t a b l e  1 ) .  These  beds  y i e l d  
s m a l l  t o  moderate amounts of wa te r ,  g e n e r a l l y  su f  f i c l . e n t  f o r  d o m e s t i c  and 
s m a l l  farm supply,  t o  dug, j e t t e d ,  o r  s h a l l o w  d r i l l e d  w e l l s .  The w a t e r -  
b e a r i n g  u n i t s  a r e  g e n e r a l l y  t h e  c o a r s e r  s a n d  b e d s ,  and  g r a v e l  beds  where 
p re sen t .  Some sand beds a r e  o v e r l a i n  by c l a y  l a y e r s  t h a t  conf ine  t h e  w a t e r  
i n  t h e  sand under a r t e s i a n  p re s su re .  I n  t he  western p a r t  of Valdos ta ,  sha l -  
low w e l l s  t h a t  t a p  P l i o c e n e  and P l e i s t o c e n e  sand beds flow small q u a n t i t i e s  
o f  water .  Y ie lds  from wells i n  t he  c l a s t i c  sediments  a r e  u s u a l l y  l e s s  t h a n  

P r i n c i p a l  A r t e s i a n  Aquifer 

The main water-bearing u n i t  under ly ing  the  s tudy  a r e a  is the  p r i n c i p a l  
a r t e s i a n  a q u i f e r ,  which i n c l u d e s  rocks of t h e  Cla iborne  Group ,  Oca la  Lime- 
s t o n e ,  Suwannee Limestone, and l imes tone  of the  lower p a r t  o f  t h e  Hawthorn 
Formation. (See t a b l e  1.) P l a t e  1 shows, t he  t h i c k n e s s  o f  s e d i m e n t s  ove r -  
l y i n g  the  Suwannee Limestone. Although t h e  Suwannee is n o t  t h e  uppermost  
u n i t  of t h e  p r i n c i p a l  a r t e s i a n  a q u i f e r ,  i t  is t h e  h i g h e s t  mappable  u n i t  i n  
t h e  a q u i f e r  and is  g e n e r a l l y  w i t h i n  a few f e e t  o f  t h e  t o p  of  t h e  a q u i f e r .  
I n  t h e  s tudy  a r e a ,  t h e  Suwannee Limestone f u r n i s h e s  a lmost  a l l  of t h e  w a t e r  
f o r  domest ic ,  commercial,  i n d u s t r i a l ,  i r r i g a t i o n ,  and  m u n i c i p a l  u s e .  The 
h i g h  y i e l d s  ob ta ined  from t h e  Suwannee make d r i l l i n g  below i t  unnecessary. 

Because of t h e  h i g h  p o r o s i t y  and h y d r a u l i c  c o n d u c t i v i t y ,  t h e  a q u i f e r  is 
a b l e  t o  t r a n s m i t  v e r y  l a r g e  q u a n t i t i e s  of water i n  some a r e a s .  The s p e c i f i c  
c a p a c i t i e s  of t h r e e  p roduc t ion  wells (185-24, 185-25, and 185-26) t e s t e d  a t  
t h e  Owens- I l l ino is  p l a n t  i n  C l y a t t v i l l e  ( l o c a t i o n ,  p l .  81 ,  are 333, 452, and 
712 ( g a l / m i n ) / f t .  S p e c i f i c  c a p a c i t y  i s  a n  i n d i c a t i o n  of  a w e l l ' s  y i e l d  
c a p a b i l i t y ,  and i s  measured i n  terms of y i e l d  per  u n i t  drawdown. E s t i m a t e s  
of  t r a n s m i s s i v i t y  u t i l i z i n g  s p e c i f i c - c a p a c i t y  d a t a  (Lohman, 1972) f o r  t h o s e  
w e l l s  a r e  100,000 f t 2 / d ,  130,000 f t 2 / d ,  and 220,000 f t 2 / d .  T r a n s m i s s i v i t y  
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i s  a  measure of an a q u i f e r ' s  a b i l i t y  t o  t r a n s m i t  w a t e r ,  and i s  d e f i n e d  a s  
t h e  r a t e  a t  which water  is  t r a n s m i t t e d  through a  u n i t  w i d t h  of  t h e  a q u i f e r  
under  a u n i t  h y d r a u l i c  g r a d i e n t .  

The a q u i f e r  is a r t e s i a n  except  i n  those sma l l  a r e a s  where i t  c r o p s  o u t  
a t  t h e  s u r f a c e  ( p l .  2 ) .  An a r t e s i a n  a q u i f e r  i s  o n e  i n  which t h e  w a t e r  i n  
t h e  a q u i f e r  i s  c o n f i n e d  u n d e r  p r e s s u r e  by impermeab le  o r  s e m i p e r m e a b l e  
m a t e r i a l  s o  t h a t  water  i n  t i g h t l y  ca sed  wells w i l l  r ise above the  t o p  of t he  
a q u i f e r .  A h i g h e r  head i n  t h e  a q u i f e r  i n  ou t c rop  a r e a s  and r e l a t i v e l y  i m -  
permeable c l a y  l a y e r s  i n  o v e r l y i n g  Miocene t o  P l e i s t o c e n e  s e d i m e n t s  c a u s e  
t h e  a r t e s i a n  p r e s s u r e  i n  t h e  a q u i f e r  i n  t he  s tudy  a r e a .  Where t h e  a q u i f e r  
i s  unconfined,  ground water  i s  n o t  u n d e r  a r t e s i a n  p r e s s u r e  and t h e  w a t e r  
l e v e l  r e f l e c t e d  i n  wells i s  t h e  water  t a b l e .  

The p r i n c i p a l  a r t e s i a n  a q u i f e r  has  e x c e l l e n t  water-bear ing p r o p e r t i e s .  
Large i n t e r c o n n e c t e d  c a v i t i e s  a r e  common i n  t h e  l imes tones  thai: make up t h e  
a q u i f e r .  Wells  t apping  these  limes t o n e s  o b t a i n  t h e  g r e a t e s t  y i e l d s  f r o n  
zones of j o i n t i n g  and subsequent  d i s s o l u t i o n  of t he  l imes tone ,  a t  i n t e r f a c e  
zones between fo rma t ions ,  and from z o n e s  c o n t a i n i n g  a b u n d a n t  s h e l l  f r a g -  
ments. P o r o s i t y ,  t h e  percentage  of pore s p a c e  i n  t h e  l i m e s t o n e ,  d e c r e a s e s  
w i t h  dep th ,  owing t o  t h e  f a c t  t h a t  ground-water c i r c u l a t i o n  and d i s s o l u t i o n ,  
which i n c r e a s e s  p o r o s i t y ,  a r e  g r e a t e s t  n e a r e r  t he  e a r t h f  s s u r f a c e .  S h a l l o w  
ground water  c o n t a i n s  c a r b o n i c  a c i d  d e r i v e d  f rom t h e  s o l u t i o n  of  c a r b o n  
d i o x i d e  from t h e  atmosphere o r  s o i l  environment ,  and w a t e r  c o n t a i n i n g  c a r -  
bonic  a c i d  is  a b l e  t o  more r e a d i l y  d i s s o l v e  t h e  l i m e s t o n e .  The f l o w  of  
ground water  th rough s o l u t i o n  openings  a b r a d e s  t h e  l i m e s t o n e ,  f u r t h e r  i n -  
c r e a s i n g  p o r o s i t y .  Ground-water c i r c u l a t i o n  is  g r e a t e s t  i n  t h e  u p p e r  z o n e s  
where f low is  f a c i l i t a t e d  by t h e  s o l u t i o n  c a v i t i e s ,  t h u s  e n h a n c i n g  f u r t h e r  
d i s s o l u t i o n  of t h e  l imes tone .  

Recharge 

Recharge of t h e  p r i n c i p a l  a r t e s i a n  a q u i f e r  o c c u r s  c h i e f l y  whe re  t h e  
a q u i f e r  c rops  o u t  a t  h ighe r  a l t i t u d e s  updip f rom t h e  s t u d y  a r e a  ( f i g .  1 ) .  
Rainwater ,  s to rm r u n o f f ,  and stream water a l l  c o n t r i b u t e  r e c h a r g e  t o  t h e  
a q u i f e r .  Water e n t e r i n g  the  a q u i f e r  t hen  moves l a t e r a l l y  d o w n g r a d i e n t  t o  
p o i n t s  of d i s cha rge .  

Recharge t o  t h e  a q u i f e r  a l s o  occu r s  i n  s e v e r a l  ways w i t h i n  t h e  s t u d y  
a r ea .  For  a l l  of t h e s e  t ypes  of  r echa rge ,  t h e  a l t i t u d e  o f  t h e  r e c h a r g i n g  
water  is  h i g h e r  t han  t h e  p o t e n t i o m e t r i c  s u r f a c e  of  t h e  a q u i f e r .  I n  t h e  
s tudy  a r e a ,  t h e  p o t e n t i o m e t r i c  s u r f a c e  is the  s u r f a c e  c o n n e c t i n g  p o i n t s  t o  
which water rises i n  t i g h t l y  c a s e d  we l l s  t a p p i n g  t h e  p r i n c i p a l  a r t e s i a n  
a q u i f e r .  

Recharge o c c u r s  l o c a l l y  where overburden above t h e  a q u i f e r  i s  t h i n  o r  
l a ck ing  and water from r i v e r s ,  ponds, and l a k e s  f lows through s i n k h o l e s  , o r  
i n f i l t r a t e s  th rough permeable l a k e  bottoms, i n t o  t h e  a q u i f e r .  T h i s  t y p e  of 
recharge  is  common i n  t h e  s tudy  a r e a ,  e s p e c i a l l y  n o r t h  o f  V a l d o s t a ,  where  
t h e  Withlacoochee River  c o n t r i b u t e s  a l a r g e  amount of water t o  t h e  a q u i f e r ,  
and i n  t h e  s inkho le - l akes  a r e a  around Lake Park. (See p l .  2.) 
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NOTE: ALL LANGUAGE SHOULD I E  FACTUAL 
AND OBJE CTlVE 

1 .  Record on front cover of the Logbook: 

TOO No.. Stte Name. Stte locatton, Project 
Manager 

2. All entrles are made ustng tnk. 

3. Provide statement referencing Equipment 
Locatton ~ o g .  

4. Statement of Work Plan, Study Plan. and 
Safet Plan dtrcuss~on and dlstrtbutton to  
f s ld  Lam wlth team member signaturn. 

5. St n and date each page. Project Manager 
IS$ revlew and q n  off on each logbook 
dally. 

6. A slngle h e  tr drawn through error. Euh  
Corrmton IS datedltnttcaled. 

7. Report weather conditions. Provide 
general Stte descrtptlon and remarks. 

Document al l  changes from project 
planntng documents. 

9. Provlde a stte sketch wlth sample locat~ons. 

10. Document al l  ca l i b ra t~on  and pre-  
oprratlonal checks of equipment. 

11. Provide reference to Sampling FieM Sheets 
for detatled sampltng lnformalton. 

12. Malntaln photo log by comp1etln the 
Stamped tnformatlon at the end 04 the 
logboot. 

13. If no sttc representative is on hand t o  
accept the recet t for samples an ent to 
that e f f m  must & Wced ln the log&. 
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YELL 
NUMBER 

CITY of 1' ILDOSTA, GEORGIA 
I ) . (  , I 

C I T Y  O F  VALDOSTA 

SELL LGG INFORMATION 

DATE 
DRILLED 

C A S I N G  SIZE 
& D E P T H  

TOTAL 
D E P T H  

408 ' 
818' Blocked 

at 3 8 2 '  
3 9 8 '  
4 0 0 '  
4 0 0 '  
2 3 7 '  
3 5 0 '  
4 0 1  ' 



O t O l G U  

WATER C U A ~ A S T E T ~  

I, YEARS E ? T E R l E K C t  
PV\!PS 

CORE DR:LLISC 
FREE EST l \ l A T E S  

Ezrd slirie -- 
;+rd l i n e ,  szzl-'l crzvices 
I . :sCim SOX l i z e  

Of $he seve ra l  wells, Ire hzv= 2 
,E -. i--. excellect  in cxz l i ty  UA V : ~ . S A  

. r i l l e %  f o r  t32 c i t y  t h i s  i s  t h e  xost 
A 2  L =& Qii&iIi'-y~jT is ~ - e n t . ~ f i U .  



I 0 i 30 : Red C l a y  I S o f t  and  S t i c k y  

30 L-nice : lay : S o f t  and S t i c k y  -- 4 4 - 
I 

4 k  4 6 Lrnite Sand S t o n e  i Medium 
/ U:. 17nice  Clay and I 

4 6 7 0 33:; LT,qite S a n d  S t o n e  S o f t  

7 C) S O  C l a y  and Gravel  : Medium 
- - -  - 

8 0 1 4 0  Line ,  C lay  6 Some S a n d s t o n e  / S o f t  - - 
?!ediun t o  3aTd llme and Llay , 

1L 0 188 Sands  t o n e  . Xedium t o  Hard ! 

158 199 Sandy Loose  Lime ; S o f t  

199 207 S a r d  Lime ( Hard L'ater 

I 

107 I 209 Cavern , No R e t u r n  ( L a t e r  

# 
I 

209 1 217 , Hard Lime ! Hard ( k ' a t e r  

2 1 7  ! 219 Cave rn  / No R e t u r n  j k ' a t e r  

i \ 
I 

2 19 268 Xedium Lime I Medium I Ida ter 

i I I 

268 338 : Whi te  Lime w l s t r e a k s  Lime ?led. I S o f t  t o  Medium I k ' a t e r  

( I f  more space is required,use additional sheet) 

I 338 , 3 4 2  Cap Rock w / B r o w  Dolomice  

Signed 

Gate 

E x t r a  X Hard j h 'ater 

The above information i s  true and correct to the best of my knowledge 

P , :I r 
&f~.&;., \ J , Y ~  - Title City E n g i n e e r  

David A. Pioody, P. 
-9' 

I Cap Rock w i t h  L i g h t  Brown 
34 2 3 4 3  1 D o l o m i t e  ( Hard D r i l l i n g  I Water 

I I k a r d  Lime w i t h  S m a l l  C a v e r n s  
34 3 3 5 4  Honey Comb Rock w i t h  Clay I Hard I Water 

Soft Lime, Honey Comb Rock 
354 400 w i t h  She l l  s o f t  i - 



WELLS PUMPS REPAIRS 
2405 Lowell Avenue 
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1 AND: 

I DISCUSSION: 

ACTION ITEMS: 



BETWEEN: 0 F: PHONE: 
t & ' L 3 4  

h w  ( 712) 55 9 - 7 7 5 5  
AND: 0 

OISCUSSION: 

go 3 

-- - ( ACTION ITEMS: 





REGION: 04 
STATE : GA 

U.S. ENVIRONYENTAL PROTECTION AGENCY 
OFFICE OF EYERGENCY AND REMEDIAL RESPONSE 

C E R C L I S  V 1 . 2  

Y.2 - S I T E  MAINTENANCE FORM 

PABE : 5 
RUN DATE: 1 2 / 2 7 / 8 5  
RUN TIME: 17:48:44 

ACTION: - n 

EPA I D  : GAD00331 1 2 4 8  

S I T E  NAME: G R I F F I N  CORP PLANT 82 SOUCICE: S " - n 

STREET : 1 0 5  800NE RD GONG D IST :  0 2  

C I T Y  : VALDOSTA Z I P : 3 1 6 0 1  -- - 
CNTY NAUE: LOWNDES CNTY CODE : 1 8 5  - t 

LONGITUDE : 0 8 3 / 1 6 / 4 2 . 0  -/-/-.- 

~L&OCIRCE: G LL-ACCURACY: - 
SYSA ' HYDRO UNIT: 0 3 1 1 0 2 0 2  * - 

.. . 
INVE&ORY IND: Y REMEDIAL IND~ Y REMOVAL IND:  N FED FAC IND : N - , v 

.NFL F: N NPL LISTINQ DATE: NPL ELISTINO OATE: - 
I .  

- RPY NAME: RPY PHONE: - - 
: S ~ T E  ' CLASSIFICATION: SITE APPROACH: - 

M O X ~ N .  TIER: REG F L D l  : REG FLD2: 1 - 
C L 

~&sPI TERM: PENDING ( ) 
L 

NO FURTHER ACTION ( ) PENDING (-1 

~ A F  DISP:  NO VIABLE RESP PARTY ( ) VOLUNTARY RESPONSE ( ) - - 
ENFORCED RESPONSE ( ) COST RECOVERY 0 - - 

NO FURTHER ACTION (-1 

S I T E  DESCRIPTION: 



REGION: 04 
STATE r GA 

U.S.  ENVIRONNENTAL PROTECTION AGENCY 
OFFICE OF EMERGENCY AND RENEDIAL RESPONSE 

C E R C L I S  V 1 . 2  

M . 2  - PROGRAM MAINTENANCE FORM 

ACTION: - 
S I T E  : G R I F F I N  CORP PLANT 8 2  

EPA ID :  GAD008311248 PROGRAM CODE: H01 PROGRAM TYPE: 

PROGRAM QUALIFIER: ALIAS L I N K  : 

PROORAM NAME: S I T E  EVALUATION 

DESCRIPTION: 

PAGE : 6 
RUN DATE: 1 2 / 2 7 / 8 5  
RUN TIME: 1 7 : 4 8 : 4 4  



REGION: 0 4  
STATE : GA 

U.S. ENVIRONMENTAL PROTECTION AOENCY 
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE 

C E R C L I S  V 1 . 2  

Me2 - EVENT MAINTENANCE FORM 

S ITE :  G R I F F I N  GORP PLANT 8 2  
PROGRAM: S I T E  EVALUATION 

€PA I D :  GA0003311246 PROGRAM CODE: H O l  EVENT TYPE: O S l  

FMS CODE: EVENT QUALIF IER : EVENT LEAD: E 

EVENT NAME: DISCOVERY STATUS : 

DESCRIPTION: 

ORIGINAL 

START : 

COMP : 

CURRENT 

START : 

C O W  : 

ACTUAL 

START : 

COMP : 1 2 / 0 1 / 7 8  

ACTION: - 

P A W  : 7 
RUN DATE: 1 2 / 2 7 / 8 5  
RUN TIME: 17:48:44 

HQ COMMENT: 

RG COMMENT: 

COOP AGR # AMENDMENT 8 STATUS STATE X 

O 



REGION : 
STATE : 

S I T E  : 
PROGRAM : 

EPA I D :  

U.S. ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE 

C E R C L I S  V 1 . 2  

M.2 - EVENT MAINTENANCE FORM 

G R I F F I N  CORP PLANT 82 
S I T E  EVALUATION 

GAD003311248 PROGRAM CODE: H 0 1  EVENT TYPE: PA1  

FMS CODE: EVENT QUALIF IER : EVENT LEAO: S 

EVENT NAME: PRELIMINARY ASSESSMENT STATUS : 

DESCRIPTION: 

ORIGINAL 

START : 

COMP : 

CURRENT 

START : 

COMP : 

ACTUAL 

START: 0 6 1 1 0 1 8 5  

COMP : 1 2 1 1 0 1 8 5  

ACTION: - 

PAGE : 8 
RUN DATE: 1 2 / 2 7 / 8 5  
RUN TIME: 17 :48 :44  

HO COMMENT: 

RG COMMENT: 

COOP AGR 8 AMENDMENT 8 STATUS STATE X 

0 
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- 
I T E M  PERSON MAKING 

--- -- -- 

I .  I D E K I  IF 1Ck7 ION OF P O T E N T I A L  P R O B L E M  

-- 
2. PRF..LIh!INARY ASSESSMENT 

APPAf !ENT SERIOUSt4ES5 O F  PROBLEM. 
- I 

I 3. SITE INSPECTION 

- 
c. NO ACTION N E F D F D  

I C3 b. INVESTIGATIVE A C T I 3 N  h E E D E D  

c .  REh3EOIAL ACTION I - IECDED 

- - - - - - -  - -  I . _  -. 

K] d. ENFORCEMENT ACT!O!4 N E F D E D  

U s. NO ACTION N E E D E D  
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